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Open Positions
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https://www2.kek.jp/qup/en/jobs/qupip.html
Contact mgs@lbl.gov

Nevermind posted deadline.
Postdoc openings still active

For visiting students and postdocs (2-3 months) https://academicjobsonline.org/ajo/jobs/28393

https://www2.kek.jp/qup/en/jobs/qupip.html
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Perspective: Ionization is the boundary between “Planning” and “New tech.”
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Ionization enables particle detection and hides low energy processes
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Kinetic theory, statistical mechanics, chemistry, etc.

ionization threshold

Ionization is the dividing line between Particle Physics and Materials Science 
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Cryolab is devoted to trying out new quasiparticle detectors
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Need tiny “bandgap” 

3.7eV / e-h pair for Si .36meV for Al

ionization gives a current you can integrate

Must turn quasiparticles into an 
electrically measurable signal

300K 30mK

not in business 
without dil 
fridges

and much smaller thermal noise to keep noise<”bandgap”

x10-4
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Location
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Toyama City

Kamioka mine

Kagra

Japanese AlpsJapanese Alps

Tokyo
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Kamioka Cryolab
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● Project was started with a US-Japan proposal in 2022
● Partnership between KEK QUP Center and Tohoku U. RCNS
● XLD dilution fridge was moved from KEK to Kamioka in November 2024
● Commissioning of full setup with local shielding, readout electronics, etc. in progress.  

1000m underground
November 2024

https://www2.kek.jp/qup/en/
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● Standard fridge cryostat with classic “lead castle” + HDPE shielding for <100 evts/kg/keV/day

Quick open/close
10t shield

Shielding

This background level is 
adequate for ~g-yr exposures
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● Agreement in place with TESSERACT to run 
a ~10g scale HeRALD detector

Initial Detectors

● Development of low noise TES multiplexing 
@KEK towards mg-scale superconducting Al 
target mass

Flux-ramp 
modulation

f1 f2 f3

Open to additional experiments / collaboration
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Conclusion
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● Low mass particle dark matter searches probe new regime below the threshold for producing 

mobile charge carriers in otherwise neutral media.  

● Particles interact with materials rather than individual nuclei or atoms (λ > atomic spacing)

● Quasiparticles take the place of electric charge carriers

● A range of detectors and techniques based on quasiparticles are under development

● A variety of detector concepts will  benefit from a fast track to low background exposure 

(weeks to months exposure, not years)

● Kamioka cryolab is aimed at this first underground phase of new low mass DM detectors 

● Will start with ~10g scale HeRALD in collaboration with TESSERACT

● Open to additional collaboration 
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B A C K U P  
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Transition Edge Sensor with DC SQUID readout

arXiv:2204.01903
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Quasiparticle trapping

arXiv:1109.3620
grams

micrograms

nanograms
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Quantum evaporation

superfluid He

vacuum

arXiv:2307.11877

￼

tesseract.lbl.gov no LEE here (we think)

Use detectors in coincidence to 
discriminate LEE in detectors
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NR Sensitivity with He target
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Kamioka
(2025-26)

HeRALD 
eventual goal 
at Modane  
(~2030)


